Upon fi'eezing, we observe H2SO4.SH20, not the generally invoked H2SO4.4H20. We suggest that the water-rich octahydrate phase is likely to be one of the high relative humidity forms which is efficient in chlorine activation.
chlorine activation was also observed in supercooled bulk liquid sulfuric acid solutions [Hanson and Ravishankara, 1994; Ravishankara and Hanson, 1996; Zhang et. al., 1994] . Here as well, the reactivity was found to be a strong function of water content.
Our previous laboratory experiments [Tang et. al., 1995] show that phase transformations in aerosols often differ substantially fxom those in bulk. In this light, the observed sensitivity of the aerosol driven chemistry to particle phase and composition, points to an urgent need for experimental observations on isolated stratospheric aerosols. We present here results of laboratory experiments on phase transformations of single isolated S A/W particles under stratospheric conditions. Our observations suggest that under polar stratospheric temperatures and water vapor pressures, H2SO4/H20 (SA/W) aerosols will freeze only at temperatures below the water-ice frost point. Upon freezing, we observe a stable octahydrate, H2SO4-8H20 (SAO), not H2SO44H20 (SAT), which has been the accepted stable phase. We suggest that the water-rich SAO is likely to be an efficient surface for chlorine activation.
It is important to delineate the differences between the actual stratosphere and our experimental conditions. Most importantly our observations are limitted to the binary SA/W system and do not include nitric acid. At temperatures and pressures prevailing in the polar winter stratosphere, nitric acid is expected to be soluble in the S A/W particles changing their properties in the process.
Experimental
The experiments are carried out using a single particle levitation technique, which has been described previously. It is essentially a low temperature version of the one described in [Tang and Munkelwitz, 1984] and a detailed description of the apparatus will be given elsewhere. A single electrostatically charged 5-101xm (diameter) H2SOn/H20 droplet is suspended in an electrodynamic balance. The H2SO 4 droplet is dried under vacuum at ~240K. Once dry, the particle is balanced in a DC field and the voltage required to position the particle at the nullpoint is noted. The composition under all other conditions is then determined by measuring the change in mass to charge ratio. A single particle can usually be observed for over a week.
A vertically polarized HeNe laser is focused on the particle. The intensity of the scattered light is continuously monitored.
The phase (solid or liquid) can be determined from the Mie scauering and phase changes can be readily discerned.
The water pressure in the cell is controlled by the vapor pressure of ice. At the beginning of the experiment, the walls of the chamber are coated with ice and as the temperature is varied, water adsorbs and desorbs from the chamber walls. The chamber walls are maintained at the same temperature as the particle by using N 2 (5 to 10 torr) as a buffer gas. From the gas phase perspective, the cooling trajectory for an air parcel above the SA/W freezing temperature is a horizontal line reflecting a nearly constant water vapor pressure. In contrast, over the same range of conditions the particle composition changes greatly with decreasing temperature even prior to freezing. As the temperature decreases, for a fixed Pw, the relative humidity increases rapidly resulting in accretion of water by the particle with concomitant dilution of sulfuric acid from ~60%SA at 200K to ~40%SA at 190K. At 188K, this trajectory intersects our proposed freezing line (fPt) which is ~IK lower than the water-ice frost point. Under higher water vapor pressures such as those found in the arctic, the freezing temperature is expected to be ~193.5K (at 100mb). According to the phase diagram, these trajectories cross the freezing line in the SAO plus water-ice region (see Figure 1) , therefore, we expect S AO and ice to form.
The phase diagram and recent data [Bertram et. al, 1996] 
